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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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"The Right to Information, The Right to Live'' 



^^^Eii^^^^^tt^i iil%k^K>S :^^^T<:^^ 



IS 8311 (1976): Instrument Jewels [PGD 22: 
Instruments and Equipment] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



Educational 



aj^&vi iJii^s:y>K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



Indian Standard 

SPECIFICATION FOR 

instrimf:nt jewels 



IS J 8311 - \in 

(Reaffirmed 1999) 



i;i>*. rwl tl. JhU 'Z 




INDIAN STANDARDS I N S T I T U T ! (> N 




G^ "i 



.-?/»;»/ l«»77 



I8i8311-1976 

Indian Standard 

SPECIFICATION FOR 
INSTRUMENT JEWELS 

Optical and Mathematical Instruments Sectional Gommitteei EDO 36 

Chairman Ripfistnting 

Dh C. S. Rao Electro-photonics India Private Ltd, Hyderabad 

Mtmbirs 

Shri a. Alvares All India Instrument Manufacturers and Dealers 

Association, Bombay 
Shri V. K. Vabudbvak ( AlttrmU ) 
SnRi Madro Ram Bhardwaj Quality Marked Goods Manufacturers* Co-operative 

Association Ltd, Roorkee 
Shri Som Praxash Sharma ( AlUrnaU ) 
Shri A. N. Bhattaoraryya Ministry of Defence (R&D) 

Shri J. Cbatterjsb Survey of India, Dehra Dun 

Shri R. S. Chugh ( AlUmati ) 
GuiBF Hydrooraphsr ( Navy ) Naval Headquarters 

Dkputy DiaaoTOR, Standards Research, Designs & Standards Organization 
( Traok ) ( Ministry of Railways ), Lucknow 

Assistant D i r b o t o r, 
Standards ( Track ) ( AltanaU ) 
DiRVOTOR, Instrumbnts Ministry of Defence (R&D) 
Rbsbarch & Dbvblopment 
Establishmbnt, Dbhra Dxtn 
Shri K. P. Sinoh ( AHitnaU ) 
Shri P. F. Ghadulli The Mechanical Engineers Association (India), 

Bombay 
Shri M. M. Gupta Ministry of Defence ( DGOF ) 

Shri P. G. Jain National Physical Laboratory ( CSIR ), New Delhi 

Shri Ram Prasad ( AlUmatt ) 
Shri P. K. Jain Directorate of Industries, Government of Haryana, 

Chandigarh 
Shri D. D. Khosla ( MttfnaU ) 
Maj-Gbn K. L. Khosla The Institution of Surveyors, New Delhi 

Col N. P« Manahtala Ministry of Defence ( DGI ) 

Lt-Gol H. Lal ( AlkrnaU ) 
Shri B. R. Manhhand The Koh-I-Noor ( India ) Private Limited, Varanasi 

Shri L. M Matbvb Development Commissioner, Small Soile Industries, 

New Delhi 
Dr M. V. R. K. Mcrty Bhabha Atomic Research Centre, Bombay 

Dr K. V. S. R. Appa Rao ( AlUmaU ) 

{QmtimdanpapZ) 



C^pyHght 1977 

INDIAN STANDARDS INSTITUTION 

This publication is protected under the InMan Co/sfrithi Ad ( XIV of 1997 ) and 
reproduction in whole or in part by any means except with written permission of 
the publisher shall be deemed to be an infringement or copyright under the said Act. 



I8t83U-1976 

(C$mimiiiJrompagil) 

Mmhiis RipnsifAing 

Dr J. Prasad Central Scientific Instruments Organization ( CSIR )^ 

Chandigarh 
Shri Ram Sivoh ( AlUmai$ ) 
Shri E. B. Ra jpxrxar Raj-Der-Kar & C0| Bombay 

KUMARI SUBAS Ra^debkar ( Alt$tnat$ ) 
Lt«Cox# p. v. Ramana Ministry of Defence ( EME ) 

Caft S. PattZi ( Aiumati ) 
Shri K. N. Ramaswamy Directorate General of Technical Development, 

New Delhi 
Sbrx p. V. Mambcxn ( AUemaii ) 
Shri C Nabayawa Rao The Andhra Scientific Co Ltd, Machihpatnam 

Dr I, Ramakrishna Rao In personal capacity (16 J J Official Colofff^ 

Visakhapainam ) 
Shrx T. R. Sawhnxy Association of Indian Engineering Industry, 

New Delhi 
Coi^ R. G. Srarma Ministry of Defence ( DGAFMS ) 

Shri K. G. Toroal The National Instruments Ltd, Calcutu 

Shri A. K. Ghosal ( Altimati ) 
Shri H. C. Vbrma Associated Instrument Manufacturers ( India ) 

Pvt Ltd, New Delhi 
Shri K. G« Purakg ( AU^rnaU ) 
Shri S. Chakdrasbxharan, Director Genera^ ISI ( Ex-qfficio Mmbtr ) 

Deputy Director ( Mech Engg ) 

StcTiiary 

Shri S. P. Abbby 
Deputy Director ( Mech Engg ), ISI 

Materials and Components for Instruments 
Subcommittee, EDO 36 : 5 

Shri H. C* Vrrma Asaociatrd Instrument Manufacturers ( India ) Pvt 

Ltd, New Delhi ' 

Shri N. S. Chaudbary Instrumentation Limited, Kota 

Shri N« C. Jain ( AlUrnaU ) 

Shri M. M. Gupta Ministry of Defence ( DGOF ) 

Lt-Col H. Lal Ministry of Defence ( DGI ) 

Shri H. N. Dk ( AlUmate ) 

Shri S. K. Mukrrrjba Precision Optics and Machineries (P) Ltd, Calcutta 

Dr J* Prasad Central Scientific Instruments Organization ( CSIR ) 

Chandigarh '' 

Shri Ram Pr as An 
Shri K. Rama Rao 

Skri R. M. Sobti ( AlUrnati ) 
LivCoL P. V. Ramana Ministry of Defence ( EME ) 

Capt S. Paul ( MUmaii ) 
Shri R. Soundhirarajam Directorate General of Technical Development New 

Delhi ' 



National Physical Laboratory ( CSIR ), New DelW 
Ministry of Defence (R&D) 



[8t8311<1976 

Indian Standard 

SPECIFICATION FOR 
INSTRUMENT JEWELS 

0. FOREWORD 

0«1 This Indian Standard was adopted by the Indian Standards 
Institution on 30 December 1976, after the draft finalized by the Optical 
and Mathematical Instruments Sectional Committee had been approved 
by the Mechanical Engineering Division GounciL 

0.2 Jewels are used as bearing in precision instruments and control 
devices where minimum of friction » non-magnetic properties, chemical 
stability and long life is required. 

0.3 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test, shall be rounded off in accordance with 
IS: 2-19^*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this 
standard. 



1. SCOPE 

1.1 This standard lays down the dimensions, general requirements and 
tests for jewels used in instruments. 

2. TYPES 

2.1 The jewels shall be of the following types: 

a) V-jewels Used with conical pivots and which have 

a V-shaped cavity 

b) Ring jewels Used as radial bearing in instruments 

c) Compass/cup These are of three forms, used with pivots 
jewels having spherical radius and the jewels 

also have the spherical cavity 

d) End-stone jewels Used alone or in combination with ring 

jewels 

*Rulcs for rounding off numerical values ( uvisid ). 
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3. DIMENSIONS 

3.1 The forms and dimensions of jewels shall be as given in Tables I to 6. 

4. MATERIAL AND CHARACTERISTICS 

4.1 The jewels shall be made from synthetic ruby or synthetic sapphire. 

4.2 The hardness of the material shall be not less than 8 on Moh*s scale 
or 1 800 to 2000 on Knoop's scale. 

5. WORKMANSHIP AND FINISH 

5.1 The jewels shall be free from flaws, such as, dents, scratches, cracks, 
air cavities, gas bubbles, specks, surface defects, feathers, internal strain 
and optical inhomogeneity. 

5.2 The jewels shall be highly polished and edges shall be rounded off or 
chamfered. 

5.3 Ovalness and conicity of the outer diameter of the jewels shall be 
within half of the permissible tolerance on the outer diameter. This 
shall be in addition to the specified tolerance. 

5.3.1 Non*parallelism of the plane faces more than O'Ol mm shall not 
be permissible. 

5*3«2 Deviation from the perpendicularity of the non working plane 
face and cylindrical surface shall not exceed one degree. 

5.3.3 Eccentricity of the cavity portion of the jewels with respect to 
the external diameter shall not be more than 0*02 mm. 

5*3.4 Profile of the cavity portion of jewels shall be symmetrical to the 
axis of the jewels. 

6. TESTS 

6.1 Freedom from Defects — The material shall not show any defects 
given in 5.1 when tested under binocular polarizing microscope having 
magnification at least 50 X • 

6.2 Curvature Radiue — The radius of curvature of the surface shall 
be measured by means of a microscope equipped with an illuminated 
objective and an eyepiece with a graticule scale. The jewel shall be 
placed centrally on the stage and focused so that the image of the 
illuminated objective shall be observed in the mirror formed by the 
polished cup. The diameter of the image is proportional to the radius 
of curvature when measured on the eyepiece scale. The latter shall be 
checked up by measuring the size of the image seen in a small polished 
sphere of known diamater^ such as, 1*6 mm diameter steel ball. 
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Designation 



10 X 004 



1-0 X 008 



10 X 010 



1-25 X 004 



1-25 X 08 



1-25 X 0125 



1-5 X 004 



1-5 X 0-08 



1-5 X 0-10 



1-5 X 0-15 



1-5 X 0-20 



1-5 X 0-25 



TABLE 1 DIMENSIONS FOR V-JBWELS 

( QUttUi 3.1 ) 
All dimentions in mUUmetret. 



'^ {^) 



r«0^5 TO 0.10 




1*8 X 015 



1-8 X 0-20 



1-5 X 0-25 



20 X 0125 



20 X 0-20 



2*0 X 0*30 



30 X 0-30 



-0-02 



10 



1*25 



1-5 



1-8 



20 



30 



0^5 TO 0.10 



004 



008 



0-10 



004 
008 



0125 



004 



008 



0-10 



0-15 



H 

-005 



0-8 



±002 



0-20 



0-25 



015 



020 



0-25 



0125 



0-20 



0-30 



±005 



10 



10 



1-20 



1-5 



0*30 



1-5 



20 



h 
±0-05 



0-3 



0-4 



0*6 



0-8 
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TABLE 2 DIMENSIONS FOR RING JEWELS 

( aatist 3.1 ) 
All dimensions in miilimetres. 



^y (^) 




^0,. 



h mlm 



00- 



Type A 



r«0«05max. 
Type B 



Typ« C 



Designation 


+ 0014 


D 

+ 001 


H 

+ 001 
-002 


A 
± 0025 


±0-05 


1-6 X 0-5 


0-5 


1-6 


0-35 


0-07 


1-3 


20 X 0-5 


20 


0-35 


1-7 


1-6 X 0-63 


0-63 


1-6 


0-35 


1-3 


20 X 0-63 


20 


0-40 


1-7 


20 X 0-8 


0-8 


20 


0-40 


1-7 


2-5 X 0-8 


2-5 


0-40 


012 


2-2 


2-5 X 0-8 


2-5 


0-50 


2-2 


2-5 X 0-8 


2-5 


0-60 


2-2 


2-0 X 10 


10 


2-0 


0-4 


007 


1-7 


20 X 10 


20 


0-5 


1-7 


20 X ro 


20 


0-6 


1-7 


2-5 X 10 


2-5 


0-4 


012 


1-2 


2-5 X ro 


25 


0-5 


1-2 


2-5 X 10 


2-5 


0-6 


1-2 


3-2 X l-O 


3-2 


0-5 


014 


2-8 


3-2 X 10 


32 


0-6 


2-8 


3-2 X 10 


3-2 


0-8 


2-8 


2-5 X 1-2 


1-2 


2-5 


0-5 


0*12 


2-2 


2-5 X 1-2 


2-5 


0-6 


2-2 


2-5 X 1*2 


2-5 


0*8 


22 


3-2 X 1-2 


3-2 


0-8 


014 


2-8 
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TABLE 3 DIMENSIONS FOR COMPASS OR CUP JEWELS, *TYPE A* 

( CUmt 3.1 ) 



All (Umrnsiont in milltmrtrft. 



^^1^1 



^rs0.05 TO 0.1oK r'l- 



0.06 TO 0.20 




■rtCOS TO 0.10 



Designation 


D 


R 

±01 


H 
±005 


k 
±0-05 


20 X 0-6 j 


20 




06 


1-6 


0-4 


2-0 X 10 1 


20 , 


10 


16 


0-4 


23 X IMO ^ ' 


2-3 


-002 


110 


1-2S 


0-3 


2-5 X 1-20 


2-5 


1-20 


1-30 


04 


2-5 X 1-6 


2-5 


1-6 


1-30 


0-3 


30 X 1-2 


30 




1-2 


1-6 


0-65 


30 X 1-5 


30 




1-5 


1-6 


0-65 


3-25 X 0-8 


3-25 


0-8 


1-6 


0-4 


3-5 X 1-8 


3-5 


-0-04 


1-8 


20 


06 


40 X 1-8 


40 


18 


20 


0-75 
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TABLE 4 DIMENSIONS FOR COMPASS OR GUP JEWELS, « TYPE B * 

( dam 3.1 ) 



Ail dimensions in miUimetret. 




•OS TO 0.10 



Designation 


D R 
, ±01 


H . 
±0*05 


A. 
±005 


ill 

±0'i. 


A, 
±005 


2-5 X 1-2 


2-5 


-0-02 


1-2 


1-5 


0-5 


0-3 


07 


30 X 1-5 


30 


1-5 


1-6 


0-4 


0-8 


3-75 X 1-90 


3-75 


-004 


1-90 


2-25 


0-6 


0-80 


0-9 
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TABLE 9 DIMENSIONS FOR COMPASS OR CUP JEWELS * TYPE G > 

( Claus* 3.1 ) 



All dimemions in mUlimctre^. 




5EM0VE SHARP eOGE 



^0.25X45 



Designation 

:1:002 

\ 


H 

±0-02 


d 
+ 003 
-0-02 


A 
+ 0-01 
-002 


R 

+ 0*02 
-003 


2-85 X 0-54 2-85 j r38 


20 


0-85 


0-54 
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TABLE 6 DIMENSIONS FOR END STONES JEWEU 

( Gbnui 3.1 ) 

All dimrmions in millimetres. 



^ 



fiCMOVE SHARP EDGES 




RADIUS AS PER 
REQUIREMENT 




Typt A 




Typ« 


B 


Designation 


D 


i 


W 


1-25 X 0-25 


1-25 


-002 


0-25 


-004 


1-25 X 0-5 


1-25 


0-5 


1-5 X 0-5 


1-5 


0-5 


1-5 X 0-8 


1-5 


0-8 


20 X 10 


20 


10 


2-5 xO-8 


2-5 


-0'04 


0-8 


-0-1 


2-5 X 10 


2-5 


10 


2-5 X 1-5 


2-5 


1-5 


30 X 1-0 


30 


10 


30 X 1-5 


30 


1-5 


3-5 X 2-5 


3-5 


2-5 


40 X 1*2 


40 


1-2 


40 X 20 


40 


2'0 


50 X40 


50 


40 


50 X 50 


50 


5-50 
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6.3 Height and Diameter — The diameter and the height of jewels 
shall be tested on the magnified image through projector having 
magnification 100 X or alternatively by a projection system as illustrated in 
Fig. 1 which could be made by suitably modifying a student spectro- 
meter giving the requisite magnification and measuring accuracy. 

6.3.1 A Ramsden positive eyepiece with magnification 10 X to 15x and 
incorporating a graticule scale divided into millimetres and tenth 
millimetres shall be used for testing. 

€.4 Dimeaeione and the Angle of Recess Goae of V-Jewels — It shall 
be measured with the aid of a projection apparatus giving the magnifica- 
tion of over 50 X , the jewel being immersed in a fluid having a refractive 
index approximating to that for corundum ( 1*760 to 1*769). Two 
immersion fluids are commonly used for the purpose; namely methylene 
iodide (refractive index 1*74) and fi-broifnonaphthalene, also known 
as alphabromide of naphthalene and monobromide of naphthalene 
( refractive index 1*66 ). 

NoTB «• Use of methylene iodide is recommended to enable precision measurements 
to be made for jewels of all sizes, no distortion due to the difference between the 
refractive index of this fluid and that of corundum having been observed. The 
|i-bromonaphthalene is more transparent than methylene iodide but is not recommended 
since its low refractive index is liable to introduce distortion into the projected image 
of the jewel cone and cup, for example/ in the case of a jewel of 1*6 mm diameter an 
error of 3|^ in 80* of recess cone angle has been observed. This distortion becomes 
progressively more extensive as the outside diameter of the jewel decreases. 

1. MARKING 

7.1 The label containing each pack shall be marked with the 
manufacturer's name or trade«mark, if any; type of jewels; quantity of 
jewels; and year of manufacture. 

7.1tl The packet may also be marked with the ISI Certification 
Mark. 

NoTB — The use of the ISI GertiAcation Mark is governed by the provisions of the 
Indian Sundards Institution (Certification Marb) Act and the Rules and Regu« 
lations made thereunder. The ISI Mark on producU covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the requirements 
of that sundard under a well-defined system of inspection, testing and quality 
control which Is devised and supervised by ISI and operated by the producer, ISI 
marked products are also continuously checked by ISI for conformity to that standard 
as a further safeguard. Details of conditions under which a licence for the use of 
the ISI Certification Mark may be granted to manufacturers or processors, may be 
obuined from the Indian Standards Institution. 

8. PACKAGING 

8«1 The jewels shall be packed in a manner which will ensure proper 
identification. Jewels shall be so securely packed for storage and 
transit that there is no liability whatsoever for any deterioration or 
damage taking place. 

8«2 Different types and sizes of jewels shall not be packed in the same 
packing. 

11 
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b /V1ENDMENT NO. 1 NOVEMBER 1963 

TO 
IS:831M976 SPECIFICATION FOR INSTRUMENT JEWELS 

Alterations 

{Pag9 4, eUcuM 5.2) • Substitute th« fblloving 
for the existing clause: 

*3.I The reeomiended dlnensions of farious foms of 
Jevels are glren in Tables 1 to 6. For diDensio&s 
other than these i the tolerance limits as specified 
in Tables 1 to 6 shall apply.* 

(EDC 36) 

Reprography Ubit, ISI» Nev Delhi, India 



